Identification of cytochrome P450 3A4 modification site with reactive metabolite using linear ion trap-Fourier transform mass spectrometry.
Covalent binding of reactive metabolites to cytochrome P450s (P450s) often causes their mechanism-based inactivation (MBI), resulting in drug-drug interactions or toxicity. The detection and identification of the P450 sites to which reactive metabolites bind would elucidate MBI mechanisms. We describe a proteomic approach using nano-LC/linear ion trap-Fourier transform ion cyclotron resonance (FTICR) mass spectrometry to characterize the binding of a reactive metabolite of raloxifene, which is a known P450 3A4 inhibitor, to the P450 3A4 isozyme. LTQ-FT analyses revealed that the metabolic reaction of raloxifene in a reconstituted P450 3A4 system formed a reactive metabolite adduct to P450 3A4 apoprotein, accompanied by a mass shift of 471 Da relative to intact P450 3A4 apoprotein. The reaction mixtures were digested with trypsin, and then the tryptic digests were analyzed by nano-LC-MS/MS. This technique revealed that VWGFYDGQQPVLAITDPDMIK (position 71-91) was a tryptic peptide modified by the reactive metabolite derived from raloxifene. The site of adduction with the reactive metabolite was further postulated to be the nucleophilic OH group of Tyr-75 of P450 3A4. A proteomic approach using LTQ-FT can yield direct information on the P450 3A4 modification site without radiolabeled compounds. In addition, this information can elucidate mechanisms involved in the covalent binding of reactive metabolites and the inactivation of P450 3A4.